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(54) rHAPABJlUHECKAH flOPHWPyiOlHAH 
TO/IOBKA 

(57) M306peTeHne othocmtcb k He4>TeAo6biB3- 
iomeii npoM-cTn m npeAHa3M3MeH0 fl/ia 6ype- 

HMB M 3KCn/iyaT3UMM BOAfHWX. He^TBHblX M 

raaoaux ckbsxmh. Uenb - noBbiiueHne acjxfceic- 
tmbhoctm ps6oTW mApae/iimecKOM AopHnpyio- 
mefi ro/iOBKM 33 CMd o6ecneHeHnn 
CTa6wiiM33UMM nonoxeHun noABMXHux cexTO- 
poB bo BpeMH pa6oTU. 3Toro BepxHuii m 



HMXHMli TOpUbl nOABUXHWX CCKTOpOB BbinO/1" 

neHu b npoAonbHOMce'ieHnn ruApaB/in^ecKcni 
AopHnpyioiuee* ro/iOBxu c oxpyrneHneM no pa- 
Anycy. paaHOMy no/iOBUHe aihhu noflBwwHO- 
ro ceKTopa b npoAO/ibHOM ceMeHnu c ueHTpoM 
b paBHoyAaneHHOfl ot eepxHero m HMWHero 
topuob cexTopa tohkc MaxcMManbHWii Aua- 
Meip b nonepeMHOM ceMeHnn paBoMe* noeep- 

XHOCTM CeKTOpOB BbtnO/lHCH Ha paCCTOflHMM . 

onpeAe/jaeMOM no MaTeManmecicoPi <p-ne. ot 
aepxHux topuob ceicTopoB. Hoc/ieAHvie b ps6o- 
MeM nono*eHMW nepeMetuatOTcn 6e3 nepexo- 
cob. hto co3AaeT HauBbiroAHeftuine yc/ioauB 
pa6oTbi ceKTopoB m ynpyroii Tpy6saToPi flna4>- 
parMbi. yMeHbwaeT oceBbie n paAna/ibHbie na- 
rpy3Kw Ha netanv\ ronoBXM m HKT. Ha kotopwx 
cnycKaeTcw ro/ioBxa. m noBwtuaeT xawecTBO . 
paciuMpflCMoro n/iacTupn b o6caAHOii Tpy6e. 
BwnonneHne topuob ceiaopoB no paAnycy mc- 
K/iK)HaeT aaxnuHMBaHne m o6pa30BaHne xo/ib- 
uesoro aa3opa MexAy cexTopaMn m <j>nsHueM 
b cnyMae nosopoTs ceKtopoB. 3 nn. 



M306peTeHMeOTHOCMTC« K He<t>TeA06bl83- 

K>meM npoMuiu/ieHHocTM, b m3cthocim k 6ype- 
hmk) w SKCnnyaTauMM boaahwx. He<J>TaHux m 
ra30.Bux ckb3)kmh A"" ycTSHOBKM nepexpuaa- 
Te/iefi b ckb3x<hh3x c ue/ibio B0CCT3H0B/ieHnn 

repMeTMHHOCTM 06C3AHblX KOrtOHH. 

L(e/ib»o M3o6peTeHna HBnneTca noBwuue- 

HMe 34><{)eKTMBH0CTM pa60Tbl TMApaB/lUMeCKOM 

AopHnpytomeii ro/JOBicn 33 cmct o6ecneHeHna 
cTa6n/iM3auwu no/ioxeHMA noABMxnwx cexTO- 

POB BO BpeMJl pa60Tbl. 

Ha <t>nr. 1 CXCM3TMMH0 npeflCTasneHa rwA" 
paanMHecKafl AopHMpyiomaa ro/iOBxa. nonepe^- 
Hbiii paap€3: H3 (fur. 2 - to xe. c noeepHyTbiMn 
cexropaMM b pa6oMeM nonoxeHUM: na fyw. 3 - 
cxewa evin. AeMCTByKJmux hs cexTOp. 



rMApasnnMecxaa flopHMpytomas ronoBxa 
MMeeT nonyo ujTaHry 1. na xpTopyK) oasts 
ynpyrsn Tpy 6h3T3s Awa<t>p3rM3 3. MexcAy 
4>/iaHuaMn 2 noMemeHw noflBMXHue cexTOpa 

4. BepXHHH M HMJKHMM TOpUbl CCKTOpOB, npM" 

/iers»oiuMe x (}>/i3HuaM. BbinonHeHU b npoAO/ib- 
hom ceneHnn AopHnpyioiueM ro/»OBKn co 
cxpyr/ieHneM no paA^ycy. paBHOMy no/iOBMHe 
AnnHbi cexTopa b npoAO/ibHow nnocxocTM c 
ueHTpoM b paBHoyAaieHHOw ot eepxHero n 
HMXHero topuob noABMXHoro cexTopa TOHxe, 
a MaKcnMa/ibHbiM fluaMeTp b nonepeMHOM ce- 
mghmm ruApaB/innecKOM AOpnnpytomeM ro/io- 
b km pa6oMefi noBepxHOCTM cexTopoa, 
KOHTaxTupyKDiueM c pacujnp«eMWM n/iacTw- 

peM. BbinOHHCH H3 p3CCT0»HMH X OT BGpXHMX 
TOpUOB nOflBUXHblX CeKTOPOB B HpOflO/lbHOM 
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ce^eHMH noc/ieAHMx. onpefleiixeMGM a coot- 
BeTCTBun co cneayioineM aaencuMOCTbio: 

X=^-H(0.3+sln/3), 

rfle L - annua noABMXHoro ceKTopa b npo- 

AO/lbHOA n/lOCKOCTM. 

H - paccTonHMe MOKfly npaMOii, napa/i- 
ne/ibHOM npoAOflbHou ocm Kopnyca. npoxoA"- 
mefl nepe3 paBHoyflaneHHyio ot BepxHero m 

HHKHerO TOPUOB nOABM>KHOrO CeKTOpa TOHKy. 
M TOMXOR nOABVDKHOrO CeKTOpa. M3KCMM3nbHO 

yAaneHHoA ot npoAO/ibHoti ocm xopnyca; 

/?- yron HaxnoHa k npoAO/ibHOPi ocm tma- 
paanMMecKOMAopHtipyioLitePi ronoBxw pa60Mett 
noaepxHocTM noABM^Horo ceKTopa. 

K noaepxHocTM, ppMneratomew k am3<{>- 
parMe. xaxAoro BToporo noABMacHoro cexTopa 
npucoeAMHeHU MeTa/innsecKMe n/iacTMHbi 5. K 
n/iacTMHaM co CTopoHbi Ana<J>parMbi npwcoe- 
AMHeHbi npoxnaAKM 6 M3 nnoTHOii tiohm t3k. 
mto xpan TK3HM BbiCTynatOT aa KDan nnacTMH 5. 

npM C03A3HMM A3B/ieHMfl B yCTpOMCTBC. 

Tpy6HaT3fl Awa^parna 3 paciuupjieTCu m pa3- 
ABMraer cexTopu 4 ao ynopa nepe3 nnacTbipb 
8 b peMOHTMpyeMyio Tpy6y 7. ripu stom o6pa- 
ayiomMMCfl MejKAy cexTopaMM 6okobom 3aaop 
nepexpuBaeTcn BucTynatouiMMu m3Ctamm 
nnacrnH 5. KOTopue npMxcMMatOTcn AMa^par- 
mom k onopHUM noeepxHocTHM CMe>KHbtx cex- 
topob, a xpan npox/iaAOK noATM6aiOTca. 
saxpuBan ocTaBUJuecn 333opw no xpanM nna- 
cthh. ripw npoTsrtiDOMnn ro/iOBKM Meoe3 n/ia- 
CTupb cexTopu 4 Bee epeMii ocTawcn 
napan/ienbHUMn ocm ro/iOBKH. ripw aaxOAe 
(m/im BbixoAe) ronoBKM b nsiacTbipb 8 cexTopa 

H3K7JOHSIOTCI1 no OTHOtUeHMIO K OCM rO/lOBKW. 

npw 3tom ma6t TOflbxo nepepscnpeAe/ieHMe 
K/ikiHOBoro TopuoBoro 333opa y c AByxcTopoH- 
nero Ha oahoctopohhmh 2y M 3Kc. ho o6pa308a- 
hmh CKB03Horo xonbue8oro 3aaopa Me*Ay 
<})/iaHueM 2 m ceKTopaMn 4 He npoMcxoAMT. a 
Knmionwe 333opbi 3ano/iHnK3Tcn npoxnaAxa- 
mm M3 TK3HM. Buno/iHeHMe pa6oMeM noBepx- 
hoctm. KOHTaKTMpyioiueM c pacuinpneMUM 
n/iacTupeM noABMWHbix cexropoB co CMeiqe- 

HMGM M3KCMMa/1bH0r0 AM3MeTp3, npWBOAHT K 



nx nspa/i/ie/ibHOMy nepeMemeHMW b pa6oMeM 
no/ioxeHMM 6e3 nepexocoa. mto co3AaeT msm* 
BbiroflHeMiuMe ycnoBM« pa60Tu j\na cexTOpoe 
v\ ynpyrow Tpy6M3ToPi AM3<t>parMw. yMeHbiuaeT 
oceBbie m paflMa/ibHue Harpy3KM Ha AeTanw 
ro/iOBKM m HacocHO-xoMnpeccopHbie Tpy6w, • 
Ha xoTopux cnycxaeTcn ronoBka. m noawiijaeT 
KSMecTBO npM/ieraHMfl pacu>Mp»eMoro n/iacTbi- 
pn k o6caflHow Tpyoe. 

Buno/iHeHMe topuob cexTopoa no paAMy- 
cy HCKTUosaeT 3aic/iMHMBaHMe n o6pa30BaHMe 
xo/ibueBoro 3aaopa mokay cgktopsmm m <J>/i3h 
ueM b cnyMse nosopoTs cexTopoo. 
<t>opMy/ia M3o6peTeHM« 
TMApaB/iMMecxan Aopnupy toman ro/iOBxa" 
no 3bt. cb. N* 641070. OT/iMMatomancfl 

TeM. HTO. C Ue/IbK) nOBbimeHMH 3<t>4>eKTMBH0CTH 

pa6oTbi rMApaa/iMHecxoM AopHMpytoiJueM rono- 
bkm 3a CMei o6ecneieHMH ct36m/)M33mmm nono- 

WeHMJT nOABMKHUX cexTopo8 BO BpeMJl 
pa6oTu. aepxHHM m huxhmm Topuu noABMX- 
hmx cexTopoB BwnonHeHbi b npoAo/ibHOM ce- 
neHMM rMApaBmwecKOM AopHMpywuieM ronoBKM cb 
CKpyr/ieHMeMTOpaAwycy.paBHOMynoAOBMHeAflM - 
hm noABuxHoro cexTopa b ynoMHHyTOM ceMe- 

HMM C UeHTpOM B p3BHOyA3/16HHOM OT 

BepxHero m HMXMero topuob noABMXHoro cex- 
ropa TOHxe. a MaKCMMa/ibHUM AnaMeTp b none- 
penHOM ceieHMM pa6oMevt nosepxHOCTn 
nOABMXHux cexTopoa BunonHeH Ha pscctoii- 

HMM X OT BepXHMX TOPU08 nOABMJKHblX CCKTO" 

poa. onpeAenneMOM o cootbgtctbmm co 

cneAywiqeii 33Bnr.MMor.Tbw: 

X = ^-H(0.3 +sin^). 

rAe L - AJ'UHa noABMJXHoro cexTopa b npo- 
AOnbHOM nnocxocTn; 

H - paccTooHne Me^Ay npflMOM. napa/i- 
nenbHOM npoAO/ibMoii ocm Ropnyca. npoxoA"- 
meti Mepe3 paaHoyAaneHHyHD ot oepxHero m 
HMXHero tophob noABMXHoro cexTopa TOMny. 

H TOMKOM nOABMXHOrO CeKTOpa. M3KCMM3/1bH0 

yAa/iBHHOM ot npoAonbHOM ocm xopnyca: 

P - yron Hax/ioHa x npoAO/ibHOM ocm tma- • 
pa B/iMMecxoM AopHMpyrameM ro/iOBKM pa6oMeM 
noBBpxHOCTM noABMXHoro cexTopa. 
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(56) USSR Inventor's Certificate No. 
641070, cl.E21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



[vertically along right margin] 
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lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = — -H(0.3+sinp), 

6 v 7 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

(3 is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2>'ma X occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 



A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 



where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 



Claim 




Copied from 104bS/19 on 0 >/ '(i/^OOti 



1663179 



Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



.VI = 2y m 



Fig. 2 
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Fig. 3 
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[see Russian original for figure] 
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Fig. 4 
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